Induction of differentiation and apoptosis by dithizone in human myeloid leukemia cell lines.
We investigated the effect of diphenylthiocarbazone (dithizone) and its structurally related compounds on the differentiation and apoptosis of two human myeloid leukemia cell lines. Dithizone caused a time- and concentration-dependent induction of differentiation in both the promyelocytic leukemia cell line HL-60 cells and the myeloblastic leukemia cell line ML-1 cells, as measured by nitroblue tetrazolium (NBT) reducing activity. Morphological changes and esterase activities confirmed that this differentiation took place. The induction of differentiation required the addition of dithizone to the culture medium for at least 12 h. The differentiation inducing activity was inhibited by the preincubation of dithizone with various metal ions such as Pb2+, Zn2+, Cu2+ and Mn2+ ions, but not with Fe3+ and Mg2+ ions. In addition, the DNA extracted from dithizone-treated HL-60 cells showed a typical ladder pattern characteristic of apoptosis in agarose gel electrophoresis. A quantitative analysis of DNA fragmentation revealed that this apoptosis was concentration- and time-dependent in both the HL-60 and ML-1 cells. Dithizone-induced apoptosis was also inhibited by preincubation with Mn2+ ions, but not with Mg2+ ions. These results indicate that dithizone induces both differentiation and apoptosis in HL-60 and ML-1 cells through a unique mechanism including metal chelation.